Stroke patients are highly dependent on visual, proprioceptive and vestibular information in order to control their standing posture.
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Stroke patients are highly dependent on visual, proprioceptive and vestibular information in order to control their standing posture.
They individually differ in their relative sensitivity to each of these sensory stimulations.
Contrarily to what one might suppose, the increased visual dependence manifested by stroke patients does not necessarily entail any neglect of proprioceptive and vestibular information.
a b s t r a c t
Objective: To test sensitivity to proprioceptive, vestibular and visual stimulations of stroke patients with regard to balance. Method: The postural control of 20 hemiparetic patients after a single hemispheric stroke that had occurred at least 6 months before the study along with 20 controls was probed with vibration, optokinetic, and vestibular galvanic stimulations. Balance was assessed using a force platform (PF) with two miniature inertial sensors placed on the head (C1) and the trunk (C2) under each sensory condition and measured by three composite scores as the mean displacement of the body (PF, C1, C2) during the stimulation. A subject with a composite score greater than the 75th percentile of the composite scores found in the control subjects was arbitrarily considered to be sensitive to that stimulation. Results: Both control and stroke patients showed large inter-individual variations in response to the three types of sensory stimulation. Among the hemiparetic patients, nearly 65% were sensitive to the optokinetic stimulation, 60% to the galvanic stimulation and 65% to the vibration stimulation. In contrast to the control group, all the hemiparetic subjects were sensitive to at least one type of stimulation. Conclusion: Stroke patients are highly dependent on visual, proprioceptive and vestibular information in order to control their standing posture and individually differ in their relative sensitivity to each type of sensory stimulation. Significance: Contrarily to what one might suppose, the increased visual dependence manifested by stroke patients does not necessarily entail any neglect of proprioceptive and vestibular information.
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Introduction
Balance maintenance involves complex sensorimotor transformations that must integrate several sensory inputs and coordinate multiple motor outputs to muscles throughout the body (Ting and McKay, 2007; Guerraz and Bronstein, 2008) . Firstly, the integration of posture and movement utilizes anticipatory and reactive postural control mechanisms, both of which are modulated by sensory input and influenced by learning and experience (Massion, 1992) .
Secondly, sensory systems are involved in the representation of the body in space and make up the system of coordinates on which the body's postural control is based (Merfeld et al., 1999) . Three types of sensory information are available. Visual information contributes to determination of the orientation of objects in space and to detection of movements, including postural oscillations, whatever the orientations of objects or of the body. Somatosensory information provided by muscular, joint, and cutaneous receptors encode data on relative head, trunk and limb position in space. Finally, vestibular information encodes head position and linear and angular head accelerations, thereby helping to inform the brain 
